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Important Notes: 


According to Matt O.’s Star Rider Main CPU notes page on the Daphne Wiki, there is a PCB 
modification not documented in the schematics. 
https://www.daphne-emu.com:9443/mediawiki/index.php/StarRiderMainCpu 


On page 13 (V.G.G. Schematic Sheet 3 of 5), Pin 13 of U116 has been rerouted to connect to 
pin 4 of U117. 


Previous PDF scan (top), new 2024 scan (below): 
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I’ve also included the rare Star Rider Supplement documentation because there’s some 
important info in there, like wiring diagrams as well as a small correction to the block diagram. 


Thanks to ARCade ARChive for originally preserving this: 
https://arcarc.xmission.com/PDF_Arcade_Williams/StarRiderSupplement. pdf 
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HOW TO USE THIS BOOK 


LOCATORS: Most schematics in this drawing set include a system to find signals going from 
one page to another. To understand the locator system, carefully observe: (1) the open arrow (2) 
its direction (3) the signal name or I|.C. and (4) pin no. (U - ). The code is: 

1st digit Sheet no. of schematic (Sht 1 of 2) 

2nd digit Horizontal reference (A,B,C or D) 

3rd digit Vertical reference (1,2,3 or 4) ae 
EXAMPLE: The locator IDI on the V.G.G. schematic with the signal name IF. It means on sheet 1 
(of 5 for the V.G.G.) in the upper right corner you’ll find a signal called IF. When signals aren’t 
named, often a U - (chip designation) will be included. 


CONNECTOR NUMBERS: We continue to use the INTERBOARD WIRING DIAGRAM and its 
chart to provide the first number in a connector (eg., 10P3-6). 


EXAMPLE WHAT IT MEANS 
10 1st number = Board or Area 
P Only letter = J jack (male pins) P plug (female pins) 
3 Next number = Connector no. 
6 Last number = Pin number 
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Troubleshooting Background-Video Circuits 


PIF, DISC PLAYER, NTSC, EXP OR VGG? These tests help you find which one is 
faulty. Our method is to use the CRT as a diagnostic tool and to eliminate 
various boards in the background-video path from disc to CRT. 
FROM DISC TO CRT. Disc video travels an interesting route to the CRT... 
MPIF: The PIF (processor-interface board) controls the player via the 
26-pin connector. The PIF board carries out commands from the CPU 
board and reports to the CPU board on player activity. 


MPLAYER: Under instructions from PIF, the player yields NTSC composite- 
video (not RF). 


WINTSC: NISC composite-video is converted to RGB (red, green and blue video) 
and positive composite-syne on the NTSC board. (NTSC stands for the 
National Television System Committee that established parameters for US 
video. 


MEXP: At the expander (EXP) board the RGB is converted to digital 
information, expanded and once again changed into analog RGB, 


WiVGG: Here the RGB information runs through an analog switch that 
discriminates between foreground and background information. Also on the 
VGG (video graphics-generator) board, composite sync is separated into 
positive horizontal and vertical sync. 

MICRT: Finally combined VGG and disc video are passed to the screen. 

i NTSC BOARD OK? (Operating player without VGG and EXP) 

A. Turn game on. 

B. Display DISC TEST on CRT. 

C. Remove monitor-plug 3P3 from top of VGG board. 
D. Remove 10-pin plug 6P1 from NTSC board. 


E. Reconnect only pin 10 of plug 6P1 (RED-WHT wire to top pin). Angle 
body of plug to left. 


F. Connect plug 3P3 to NISC board on pins 1 through 7 of jack 6J1. 
(Red wire goes to pin l.) 


G. Observe video. Its width should be normal (not expanded as in game). 
1, RESULT: NO VIDEO OR BAD VIDEO...Replace NTSC board. 
2. RESULT: VIDEO NORMAL (NOT EXPANDED),..NTSC board is OX; continue. 
II, EXP BOARD OK? (Operating player without VGG) 
A. Remove monitor-plug 3P3 from jack 6J1 on NTSC board. 


B. Reconnect plug 6P1 to jack 6J1 on NTSC board. 


IIL. 


Disconnect plug 5P3 from EXP board. This plug is topmost of three 
plugs on right side of board. 


Connect monitor-plug 3P3 to jack 5J3 on EXP board (RED wire to pin 
1). 


Use a piece of wire to short BLK and WHT wires on plug 3P3 (pins 5 
and 6, vertical and horizontal sync) together. This procedure 
temporarily provides composite sync to both monitor inputs. 

1. Monitor needs composite sync on both lines to lock. 


2. Monitor then separates sync into vertical and horizontal signals. 


Press AUTO-UP and MANUAL-DOWN several times and observe video. It 
should expand and contract with operation of control. 


1. RESULT: NO VIDEO OR BAD VIDEO...Replace EXP board. 


2. RESULT: VIDEO EXPANDS AND CONTRACTS...EXP board is OK; continue, 


PLAYER OX? (Operating player without PIF, EXP and VGG) 


Remove shorting wire from pins 5 and 6 of plug 3P3. 


Remove monitor-plug 3P3 from jack 5J3 on EXP board. 


- Reconnect jack 5J3 to plug 5P3 on EXP board. 


Remove 10-pin plug 6P1 From NTSC board. 


Reconnect only pin 19 of plug 6P1 (RED-WHT wire to top pin). Angle 
body of plug to left. 


Connect plug 3P3 to NTSC board on pins 1 through 7 of jack 6J1. 
(RED wire goes to pin lL.) 


Disconnect 26-pin connector 7J3 from player. 


. Press PLAY on front of player. 


Observe video. It may take a minute or so to come up, but you 
should see normal (non-expanded) video. 


lL. RESULT: NO VIDEO OR BAD VIDEO... 
a. Clean lens and disc; observe video. 
b. Try other side of disc (or another disc); observe video. 


ec. Check or replace player or coaxial cable; observe video. 


2. RESULT: VIDEO NORMAL...Player, disc and coaxial cable are OK. 


. TESTING DISC SOUND: Sound only occasionally comes from disc (crowd 


noise at Cosmodrome, etc.), so test sound with another disc. 


Dise-Player Error Signals 


THE DISC PLAYER CAN SIGNAL PROSLEMS even when no error codes can be displayed by 
the CPU-board display or CRT. 
to six player-lamps even though the player's front panel still bears the old 


legends. 


In our application, new meanings have been assigned 


SLIDE THE PLAYER BOARD out of the game (see Setting Up Your Videodisc Player in the 
Now you can watch the panel-lamps to help you diagnose 
The following chart shows common player failure-messages. 


instruction manual). 
problems. 
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MEANING 

1. Disc spinning up or down. 

2. Disc can't spin up- Wait 
to see if indication 
changes. If not, (A) close 
lid of player, clean disc 
and lens or (8B) replace 
disc, 26-pin cable or 
player. 

3. ROM error: replace U3 on 
PIF board. 

4. RAM error: replace U2 
on PIF board. 

5. Indicates failure of IRQ 
timing-test. S8us noise 
or bad crystal. 

6. Video error. Bad PIF 

board or VGG board. 

7. Player malfunction or bad 
cable; bad or dirty disc. 

8. Player malfunction. 

9. Possibly a bad CPU board. 


Reset game. Check PIA's 
on PIF, VGG and CPU boards 
for stuck bits. 
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Service Notes 


FAN GUARD. For safety we've added a guard (Part No. 20-9420) to the fan on 
the shroud assembly. You should retrofit your game with this guard. You'll 
also need to add 4 washers 5/32 x 7/16 (16 Gauge) and replace the wood screws 
with #6 x 2-1/4" slotted wood screws. 


THE DISC PLAYER in Williams' DISCAN system is a PR8210 modified to meet the 
system's unique control capabilities. Standard PR8210 (or other) players 
won't operate in the DISCAN system. 


IMPORTANT SWITCH-MAINTENANCE. Switches are particularly sophisticated and 
continuously stressed in the DISCAN system. Maintaining them is necessary for 


optimum playing conditions..-.and your earnings will prove it. That's why our 
switch test is the best in the industry- 


AS A PART OF YOUR WEEKLY MAINTENANCE-ROUTINE, you should perform the switch 
test and verify that switches are working flaWlessly- Pay close attention to 
steering and throttle switches. Make sure they operate smoothly and provide 
full deflection in the bar graphs. 


A Word About Troubleshooting 


WILLIAMS PROVIDES EXTENSIVE DIAGNOSTICS in the games it manufactures. These 
can be a dramatic timesaver in your servicing work. Familiarity with the 
drawing set and instruction manual can also enhance troubleshooting. In the 
few instances when you can't find the problem using self-tests, these rules of 
thumb should help... 


1. GIVE YOUR GAME A VISUAL INSPECTION in the suspected area. Bad connections 
are common in older games. ’ 


2. THINK OVER THE SYMPTOMS and then jot them down. Keeping notes pins down 
the details of your problem and prevents wasted time going over the same tests. 


3. YOUR ANALYSIS SHOULD REVEAL which tools you need: Multimeter (analog or 
digital), logic probe, oscilloscope or other diagnostic equipment. Gather 
your tools. 


4. CHECK YOUR VOLTAGES. Check regulated and unregulated DC voltages first at 
the output of the power supply. If any DC voltage is missing check your AC 
voltage at the fuse (with reference to its return line to the transformer). 


Use your Power-Wiring Diagram and Interboard-Wiring Diagram to find the fuse's 
location. 


5. SWAP INTERCHANGEABLE BOARDS and chips that relate to your problem. 


6. ONCE YOU'VE ISOLATED THE SUSPECTED CIRCUIT use your logic probe or 
oscilloscope to test for normal operation. 


NOTES 
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